Substance P induces a rise in intracellular calcium concentration in human T lymphocytes in vitro: evidence of a receptor-independent mechanism.
The neuropeptide substance P (SP) has been shown to play an important role as a mediator of neurogenic inflammation. Moreover, in vitro SP is capable of modulating the activity of lymphocytes, monocytes and polymorphonuclear cells. We have examined one of the early events that occur after addition of SP to human peripheral blood mononuclear cells (PBMC). Addition of 10(-6)-10(-4) M SP to human peripheral blood mononuclear cells results in a dose-dependent rise in intracellular calcium concentration as determined by FACS analysis. We show that the effect of SP cannot be attenuated by the SP receptor antagonist [D-Pro4,D-Trp7,9]-SP(4-11), indicating that the response is not mediated via a SP receptor. Amphiphilic peptides like SP appear to have the capacity to insert themselves into the cell membrane and interact directly with intracellular proteins. This hypothesis is supported by the fact that the amphiphilic analogue of SP, [D-Pro2,D-Phe7,D-Trp9]-SP, is capable of inducing a calcium response in our system, although it is known as an SP receptor antagonist. Functionally, we show that SP increases the proliferative response of T cells induced by suboptimal concentrations of the mitogen PHA. These data provide evidence of a potential role of SP in the regulation of lymphocyte activation.